What is claimed is: 

Claims 

In a system for processing a semiconductor wafer through plasma 
etching operations, the system including a process chamber having a support chuck 
5 for holding the semiconductor wafer and a pair of RF power sources; the system 
comprising: 

an electrode being positioned within the system and over the semiconductor 
wafer, the electrode havinga center region, a first surface and a second surface, the 
first surface is configured to receive processing gases from a source that is external to 
10 the system and flow the processing gases into the Center region, the second surface 
has a plurality of gas feed^hdles that are continuously coupled to a corresponding 


plurality of electrode openings that ha^&eleetfMe^or^rmig diameters that are greater 
than gas feed hole diameters of the plurality of gas f£ed holes, the plurality of 
electrode openings are configured to defjne an^ejs&ode-surface that is defined over a 
15 wafer surface of the semiconductor-v 

2. The system'for processing a semiconductor wafer through plasma 
etching operations as recited in claim 1, wherein the electroob is coupled to one of the 
pair of RF power sources and the support chuck is coupled to the other one of the pair 
20 of RF power sources. 
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The system for processing a semiconductor wafer through plasma 
etching operations as recited in claim 2, wherein a plasma is defined between the 
second surface of the electrode and the wafer surface. 

4. The system for processing a semiconductor wafer through plasma 
etching operations as recitea. in claim 3, wherein a first plasma sheath is defined next 
to the wafer surface and a second plasma sheath is defined next to the second surface, 
and the second plasma sheath follows an outline defined by the electrode openings of 
the second surface of the electrode. 


5. The system for processingj(a^semicsnductor wafer through plasma 
etching operations as recited in claim 4,ywherein the first plasma sheath has a first 
area and the second plasma sheath has/ a second\areaT and the second area of the 
second plasma sheath is larger than the ffifsTarea of tfife second plasma sheath. 

6. The system for processing a semiconductor wafer through plasma 
etching operations as recited in claim 1, wherein the electrodfe openings are at least 
about 5 mm or greater in diameter and the gas feed holes have aNdiameter of about 1 
mm. 


7. The system for processing a semiconductor wafer through plasma 
etching operations as recited in claim 6, wherein a separation of between about 0.75 
cm and about 4 cm is defined between the electrode surface and the wafer surface. 
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8a. The system for processing a semiconductor wafer through plasma 
etching operations as recited in claim 1, wherein two or more gas buffer plates are 
contained within \he center region of the electrode. 

9. The system, for processing a semiconductor wafer through plasma 
etching operations as recited i\claim 1, wherein the electrode openings are defined in 
a hexagonal pattern arrangement throughout the second surface of the electrode. 


10. The system for processing^'^niednductojf wafer through plasma 
etching operations as recited in claim 5, wherei^the seeond area of the second plasma 
sheath is between about 2 and 3 times greaterpan the firsLarea^f the first plasma. 


11. The system for pfoces^hig^a^seiiu conductor wafer through plasma 
15 etching operations as recited in claim 10, wherein the second area of the second 

plasma sheath is about 2.7 times greater than the first area of the lurst plasma sheath. 

12. The system for processing a semiconductor wafer through plasma 
etching operations as recited in claim 10, wherein when the second area oMhe second 

20 plasma sheath is greater than the first area of the first plasma sheath, an increase in 
bias voltage is applied to the wafer surface and a decrease in bias voltage is apVied to 
the second surface of the electrode. 
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137"^--Xhe^system for processing a ^semiconductor wafer through plasma 
etching operations as recited in claiifriS^d^^ein^the increase in bias voltage causes 
an increase in ion bombardment energy^onfco^U^waferSfilfecei^thereby increasing 
etch control. 



14s In a chamber for processing a semiconductor wafer through plasma 
etching openmons, the chamber including a support chuck for holding the 
smiconductor wafer and a pair of RF power sources; a method for making a top 
to electrode for the chamber, comprising: 

forming the top electrode to haveXcenter region, a first surface and a second 
surface, the first surface has an inlet that is configured to receive processing gases 
from a source that is external to the system and flow the processing gases into the 
center region, the second surface has a plurality of gas feecNholes that lead to a 
15 plurality of electrode openings that have electrode opening diametersNhat are greater 
than gas feed hole diameters of the plurality of gas feed holes, the plurality of 
electrode openings are configured to define an electrode surface that is defined ovfer a 
wafer surface of the semiconductor wafer. 


15. The method for making a top electrode for the chamber as recited in 
claim 14, further comprising: 

coupling the top electrode to one of the pair ofN^F power sources and the 
support chuck to the other one of the pair of RF power sourcesN 
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16. The method for making a top electrode for the chamber as recited in 


KOo \ claim 1 5 , further comprising: 


forming the electrode openings to be at leasT"~aboait^5 mm or greater in 
5 diameter and the gas feed holes to have a diameter of about 1 mm. 


17. The method for making a top electrode for the chamber as recited in 
claim 15, further comprising: 

defining the elebtrode openings to a depth of between about 1/32 inch and V* 


5 _ (aV^TI 18 - Tne metnod for making a top electrode for the chamber as recited in 

,4 claim 16 > further comprising: 
O fixing a separation of between abolk 0.75 cm and about 4 cm between the 

1 5 electrode surface and the wafer surface. 


19. The method for making a top electrode fV the chamber as recited in 
claim 18, further comprising: 

inserting two or more gas buffer plates within the cenfta: region of the top 
20 electrode. 
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20. The method for making a top electrode for the chamber as recited in 
claim 18, further comprising: 

striking a plasma between the separation, the plasma having a first plasma 
sheath that is proximate to the wafe\surface and a second plasma sheath that outlines 
5 an inner region of the top electrode openings, such that the second plasma sheath has 
an area that is greater than the first plasma\heath. 

21. The method for making a top electrode for the chamber as recited in 
claim 20, further comprising: 

increasing an ion bombardment energy over the Wfer surface when the 
second plasma sheath has the area that is greater than the first plasma sheath. 

A plasma process chamber for processing a semiconductor wafer, the 
plasma proces^chamber including a support chuck for holding the semiconductor 
15 wafer and a pair of RF power sources, the plasma process chamber, comprising: 

an electrode means for providmg^gas chemistries into a process region that is 
defined between the electrode means and a^afer-surf ace of the semiconductor wafer, 
the electrode means having a plurality of o^ersize^gas fe^d holes that are configured 
to define an electrode surface over the wafer surfoc 

20 wherein when a plasma is generated between the electrode surface and the 

wafer surface in the plasma process chamber, a substantially planar first plasma 
sheath is defined over the wafer surface and a contoured second plasma sheath is 
defined over the electrode surface, such that the contoured second plasma sheath 
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extends into the plurality of oversized gas feed holes, and therefore the contoured 
seconoNplasma sheath has a greater surface area than the substantially planar first 
plasma sheath 

23. A pljfema process chamber for processing a semiconductor wafer as 
recited in claim 22, whefcein the oversized gas feed holes are arranged in a hexagonal 
pattern throughout the electrode surface. 


24. A plasma process chamber for processing a semiconductor wafer as 
10 recited in claim 23, wherein each of the^er-size^~gaTfe^d>holes have a diameter that 
is set to be about 5 mm or greater. ' 


25. A plasma process chamber /for processing a semiconductor wafer as 
recited in claim 22, wherein whenjhje-exSntoured second^glasma sheath has a greater 
15 surface area than the substantially planar first plasma\sheath, an increased bias 
voltage is generated over the wafer surface and a decreased bias voltage is generated 
over the electrode surface. 


26. A plasma process chamber for processing a semiconductor wafer as 
20 recited in claim 25, wherein the increase in bias voltage over the wafer sutface causes 
in increase in ion bombardment energy over the wafer surface and an increase in etch 
control of high aspect ratio features. 
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27. In a system for processing a semiconductor wafer through plasma 
etchingeroerations, the system including a process chamber having a support chuck 
for supporting the semiconductor wafer and having a RF power source connected 
5 thereto; the system comprising: 

a groundedvelectrode being positioned within the system and over the 
semiconductor wafer, the grounded electrode having a center region, a first surface 
and a second surface, the fftst surface is configured to receive processing gases from a 
source that is external to the system and flow the processing gases into the center 
10 region, the second surface has a\plurality of gas feed holes that are continuously 
coupled to a corresponding plurality of^,ele€tfode openings that have electrode 


opening diameters that are greaterjhan ga^ 
feed holes, the plurality of electrode openi 
surface that is defined over a wafer surface 


iiameters of the plurality of gas 
gured to define an electrode 
^semiconductor wafer. 
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28. The system for processing a semiconductor wafer through plasma 
etching operations as recited in claim 27, wherein a plasma^ is defined between the 
second surface of the electrode and the wafer surface. 


20 29. The system for processing a semiconductor wafer through plasma 

etching operations as recited in claim 28, wherein a first plasma sheath is Refined next 
to the wafer surface and a second plasma sheath is defined next to the seconil surface, 
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\nd the second plasma sheath follows an outline defined by the electrode openings of 
the second surface of the electrode. 

30. The system for processing a semiconductor wafer through plasma 
5 etching operations as recited in claim 29, wherein the first plasma sheath has a first 
area and the second plasma sheath has a second area, and the second area of the 
second plasma sheath is larger than the first area of the second plasma sheath. 


31. The system for processing 
10 etching operations as recited in claim 27, when 
about 5 mm or greater in diameter and the gas ft 
mm. 


fetor wafer through plasma 
:he-electrode^Qpenings are at least 
"a diameter of about 1 


32. The system for processing a semiconductor waffer through plasma 
15 etching operations as recited in claim 30, wherein when the second areXpf the second 
plasma sheath is greater than the first area of the first plasma sheath, an increase in 
bias voltage is applied to the wafer surface and a decrease in bias voltage is applied to 
the second surface of the electrode. 
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